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(54) KOHCTPYKUMfl 3A60H CKBAttUHbl 
(57) H3o6peTewne othocmtc* k KOHCTpyxuun 
cxb3X(mhu. Ue/ib - yNieHbtueHMe TpyAoeMico- 

CTM p360T. riOCiie 6ypeHM» CKB3*MHbl ao 

KpoB/iw npoAyxTMBHoro 06beKT3 4 CnyCK3K)T 
3Kcn/iy3T3UMOMMyK) xo/ioHHy 1 m ueMeHTwpy- 
iot ee. fla/iee ocymecTB/i«K>T 6ypeHne npo- 
AyxTMBHoro o6i>eKTa 4 aoaotom. Awa^eTp 
KOTOporo MeHbiue BHyTpeHHero A^aMeTpa 
3Kcn/iy3T3UM0MHOrt xo/iOHMW 1. noc/ie Mero 
pacuiwpfliOT ce pa3ABW*HWMw pacuiwpMTe- 
hhmh. Bwno/iMjiK)T pa6oTbi no MSMepeHMK) 

4>3 KTMMGCKOrO AM3MeTpa CTBO/13 CKB3>KMHbl. 

Co6wp3iOT nep4>opnpoB3HHyio o6caAHy>o ko- 
iioHHy (HOK) Tpy6 3 M3 weianna c naMAtbio 
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uunnMnpvHccKOM AopMLi c MApyrcMUM aus- 
M8TpoM, paeubfM AviaMeipy pocujvipeMMoro 
cieona ckoommmw. w BHyTpeMHUM AwaMeTpoM 
6onbwe onyTpeHHero A^aMeTpa aKcnnyaTaqw 
OHMOii KonoiiHbi. HepeA cnycKOM b CKBa*uny 



flOK 3 npivP** 1 " «J>opMy c noncpCMMUMu pa3- 
MepaMH. oDecncMueniomMMu coo6oAHbui 
cnycK ce n miTcpoan aa/ieranwa npoAyxTHOHO- 
ro o6bCKTa 4. B 3tom uHTepoa/ie nOK 3 narpe- 

B3KDT AO BOCCTOMOBneMMP «J)OpMW. 4 UA. 



Wao6peTeNMe otmochtcw k Me<l>Tera30AO- 
6wMe m MO*er 6uTb ucno/ib30B3no npu CTpo- 

Mie/lbCTBe CKB3KUH. 

M3BCCTH3 KOHCTpyKUU« 3360fl CKB3>KHHW. 

BK/iK>Ha»oma» 3KCnny3T3UiiOHnyio KO/iomiy. 
cnymcHHyK) ao kpob/iw npOAyx™e»'oro oObex- 
Ta. noTaCiHyio xo/iOHny c ncp4>optipooaiiHbiMu 
OTBepcniPMii (mcnsiMti). ycTanoB/ieMHyKp npo- 
TWBnpOAyKTwoiiorooGbOKTa. npn stom napyx* 
hum fluaMdp noiaviMofi kohohhu wenbiue 
Anaf.-eTpa CTso/ia CKnaawHM, a noc/ieA""" 
Mesitiuo oMVTpeMMoro A«awcTpa DKcnnyaTa- 

IVIOHHOt: KOAOHMbl. 

O.-iuarr* a Aa»*HCvi icoMcrpyKunii aaGoa 
DMyTpeniHiM A"<™* T P noTaitMOM ncp4»opttpo- 

33HM011 KO/iOHHU CVlUeCTBCHHO MCHbUJC BMyT* 

peH^iro AnaMeTpa OKcnnyaTaquoHHoPi 
KcnoMHu. mto onpeAe/ifleT hu3kyk> npOAYKTHB- 
hvtkckb3:«iihu h 33TpyA»«»oi ee o6cny*tiB3- 
iu'c *• cn.'iyaTamiK). 

UpM Hanu'um f.om»u*fnoro 3a3opa Aao/ie- 
tuic -ia cremcy ckooxumm u npouecce ec axc- 
r^-aramu* yMCMbiuaetCH h co Bpcr-teHeM 
npucroonbuan 30na c^caxuMbi paapyujaercw. 
floMCjuiee TaKxcc npnBOA"* * pa3pywcMuio 
ncratiMOti koaohhu. 

H3ii6onee 6/iu3K3 k npeAiaraeMOvi kowct- 
py*ui^ CKoa^MHbi. 0Ka»OMaK)m3fl axcnnyaTa- 
4H0HM/O KO/iOHHy. cnymeHMyK) AO *poo/in 
npOAyKTuaaoro o6t>e*Ta. pacunipeHnwa ctbo/i 
ckb3>kvimu b MHTepBanc aa/ieramia npoAy<- 
TMBnoro o6bCKTa. noTawHyic nep4>opwpoB3H- 
HyK) KO/iOHHy oocaAHWX Tpy6 ycTanonneiiHyK) 
npOTHDMHiepoana 33/ier3nviA npoAyK^nBHoro 
o6bCicTa. npvi 3tom a"* npeAy"pe*AeMiia paa- 
pyujeHMa nnacTa nc/ibuCBoe npocTpaHCToo 3a 
noTaiiMOM ko/iomhom h36mb3K)t rpaanvtHO- 
necM3HbiM <t>n/tbTpOM. l/l3flecTnaa KOHCtpyK- 
qua cKsaxiiHW o6/i3AaeT c/ieAywuiuMn 
HeAOCTaricaMM: oucoxa TpyAoeMxocTb pa6oT 
no co3AaHtiK) rpaBUMHO-necManoro 4>wnbTpa; 
no Mepe 3Kcn/iyaT3i;iui rpaBnmio-nccM3Hbiii 

<t>W71bTp 3a6HB3CTC« M npOAyKTMBHOCTb CKB3* 

xvihu yMenbiuneTCfl: ms/ium A^aMeTp noinw- 
mom k on o m h bi * onpeAcn^CT H U 3 K y K> 

npOAyKTMBHOCTb CKB3XHHW M 33TpyAM»eT ee 

o6c/iyxMB3Mne u aKcnnyaraawK). 

Ue/ibn3o6peTeHvi» - ywcMbUJCMnc t p/ao* 
Cmkoctm pa6oTuyBe/niMC»Hie npoii3noA^«i*it>- 

HOCTH CKBaXMHW. 



yK033HH3fl uent AOCTurocTcn tgm» mto b 

KOMCTpyKUVin CKBa^MHbl. DK/lK)«;3t0lACW 3KC- 

nny3T3MtiOMHyio koaomh y, cnyiueHHyK) ao 
KpOB/IM nponyKTMBMoro 06beKT3. p3cujwpeM- 
5 hum ctboa cKoawuHW a MHTcpBane saneraHna 
npoAy^TMBHoro o6beKTa. nep^opupoBaHHyio 
KonoHny, ycraMOBncHMyio npoTMB iiHTepBana 
aaneraHMB n poAy KTMBHoro o6beKT3. nep<t>opn- 

PO03HH3W KO/10MH3 o6C3AHblX Tpy6 BbinO/lHCHa 

10 M3 MeTsn/is c nsMATbK). ooccraHaanMBaioiuert 
nepBOH3Ma/)bHyK) <}>opMy noc/ie cnycica ee o 
MHTepaan Kpen/ieHww^ npuneM napy>KHbiw am- 
3MeTp nep<t>opnpoBaHHOii ko;iohhw o6c3Ahwx 
Tpy6 nepooH3M3/ibHoi?i uw/iMHApuHeCKOM ^op- 
IS mm paoen AviaMeTpy CTOona cKBaxwHw, a Bnyi- 
peHHMw AwaMCTp 6onbuje BMyTpeHHero 
AHaMeTpa 3KcnnyaTaunoHHOvi ko/iohhw. 

npMHUMn AewcTBMfl Meianna c naM«Tb»o 
33K/iK>MaeTCfl b c/ieAywmeM. 
20 H3oecTHO. mto MMe»OTc« MeT3/inviMecKne 
cn/iaow. y kotopux Heynpyrwe Ae^opM3UMM 

nOnMCCTbK) BOCCT3H3BnMBaK)TC9 npW CH9TMV1 

narpy3KM wnn Hsrpesa. T.e. MeTa/in» "BcnoMn- 
M3«-. npno6peTaeT npexmoK) (|>opMy. 3to no- 
25 neHue. o6napy>KeHHoe bo MMorux mmctwx 
MeTa/inax. cn/iaoax m MeTaA/inMecxnx KOMno- 
3mum«x. Ha3biBaeTca 3l><l>eKTOM naMflTM 4>op- 

Mbl, 

Ha <t>nr. 1 npeACTaB/iena cxeMarvtHecxM 
30 npCA^aracMaw KoncrpyKuvifl 3a6on cKBaxcMtibi: 
na 4>wr. 2 - ceMCHne A-A na <t>nr. 1 : na <t>nr. 3 - 
Ae^opMHpoeaMHaa nepeAcnycxoM b CKBaxw- 
iiy noTafiMafl KO/iOHMa: na <l>ur. 4 - ceMenvie B-B 
na (t>nr. 3(Havi6o/ibUJHM A^aMeip nonepenHoro 
35 ceMeHMA Ae1>opMnpoBaHHOM ko/ioh>!J>i MCiib- 
uie BHyTpeMiiero AwaMerpa 3KcnnyaTaunOM- 

HOM KOAOHHbl). 

KoHCTpyxuvij* 3a6o» cKoajxiiHW BKnK)MaeT 
3KcnnyaTauM0MMyK) xo/iOHHy 1. pdcujupeMMbivi 

40 ctboh 2 cxoa)KMHW a MMiepBa/ie saneraHMJi 
npoAyxTMOHoro o6beKia 4 w nep4>opwpoBaH- 
HyK) KO/iOMHy 3 o6caAHbix Tpy6. 

flocne 6ypennfl CKBa)KMMbi ao Kpoo/ui npo- 
W xTMBMoro o6bexTa 4 cnycxaoT axcn/iyaia- 

45 unoMHy k> KonoHMy 1 n ueMCMTMpyioi ee. 
/Ja/iee ocyiuccTsnnioT 6ypcHnc npOAyxniBMO- 
ro o6bCKTa 4 AonoiOM. AMO^erp xoioporo 
MeHbwe BMyTpcMMero AwaMCipa Mcnnyara- 
umommoii kohommu 1. noc/ic Mcro pacuiMp«K>T 

50 cro paaAOMKHWMM paciunpiiicnnMn. Bwnon- 

HHK5T P36oibl HO M3MepCHMK) i|>3KTHMCCKOrO 
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Atiar-ierpa cTaona ckb»i>kmmw. Co6wp3K)T nep- 
(j>opnpooaHMyK> oGca/inyK) KonoHny 3 Tpy6 H3 
neianna c naM$iTb>o un/iun.npimecKoui <t>opMU 
c MapyxHbiM AM3MeTpoM, paoMWM flviaMerpy 
paciunpeMHoro doo/ia CKB3>KUHbi. HepeA cny- 
ckom o CKoawuny nep^opupooaHHOM KO/iOHHe 
3 npuAtUOT <j>opMy c nonepeMMWMw paaMepa- 
mu. o6ecneMMB3K)iu"MM coo6oAHbiii cnycx ee 
c uHTcpaan 3aneraMus npoAyKTwoHoro o6v»€k- 
xa 4. C ncnoiubK) a/iexTpOHarpeaaTenfl ma 
ApyniM nyreM ocyiuecTB/iRKK narpee ciepxHB 
c naMiiTbK) ao pacMetMofl TeMnepaiypw. Opn 

3 TOM CtepXGHb C n3M3Tb»0 80CCT3M3BAMB36T 

cgok) nepBOHaMa/ibiiyio <J>opMy. 

ft p ti m e p. BypeHne noA 3Kcn/iyaTaunOH- 
nyK3 KonoHHy ao rny6nHW 2000 m ocyinecTB/iflKvr 
AOaotom 0 2 15.9 mm. Ha yxa33Hny»o rny6nHy 
cnycK3K)T 3^cnnyaTauviOHHyio xonoMHy M3 
ipy6 0 168 mm c TOiiutHHOA 10 mm m ueMen- 
TiipyiOT. 3a/ieraK>uiutf m;«kc npoAy*™BHutf 
oGbCKT pa36ypneaK)T ao/iotom 0 145 mm ao 
npocKTHOM rny6nMbi 2020 m. 3aTeM ctboa 
CKsaxcuiiu pacuinpflK>T pasABwxHWMn pac- 
unipiiTCfl«Mu flo Anaweipa 0 250 mm. H3 
Merannacn3MflibiOM3roT3B/iweaiOTnep4)opn- 
pooaHHy»o KonoHtiy omiHOfl L=22 M h pa3MC- 
par-m dt«148 mm. d2=250 mm. Ko/iOHHy 
ACfropMwpyiOT. npnnao nonepCMHOMy npo<t>- 
unto mm Ma 4>wr. 4 c nan6onbujMM AwaMeTpoM 
nonepeMMOroccMenna d3-140MM.sTOo6ecne- 
MiioaeT KonbuenoM 3a3op. paeMwii 4 mm. c 
GiiyTpeHHiiM A^aMCTpoM 3Kcn/iyaTauviOHHOM 
KO/iOMMbi 148 mm vt. c/ieAOBaTenbuo. cbo6oa* 

My K) TpSMCnOpTHpOBKy nOfailHOU KO/IOHMW B 

wmepBan 33neraMH« npo/;y*™° H oro o6be>aa. 
CnyCK3K>T Aect>opMi4ponaMMy»o KO/iouMy na 
K36cne b cuBaxcmty ao ynopa c ec 3a6o€M. 
BK/i»OMaK)T cue i6 My roeKTponar peaa. nocne 
BbiAep/K^:i o TCMcnue onpeAe/iCMHoro BpeMe- 
hm noTaviHaw ko/iohh3 BOCCTaHaflnnaaeT cbok) 
nepBOMaMa/ibHyio mtnnH;ipvwec»cyK> *opMy c 

HapyXHblM AH3MCTP0M 250 mm. 

3KOH0MUMeCKa3 3:}»'1>eKTi1BMOCTb OT 0H6A" 

pemm npcAnarac^ofo ToemweKoru petue- 



huh onpeAe/i«CTC» AOHOnuiiTcnbHWM acohtom 
CKBaxMHbi. no 4>opMyne /l*>n»on Ae6m cKP.a- 
XMHbi Q o6paTHO nponopunoHaneH naTy- 
panbHOMy norapu^My oTHOweHM* paA^yca 
5 KOHrypa nnT3HH« (R«) w paA^yca CKBa>Kunbi 

(fc). H3 0CH0B3HHH MerO npOM3BOAMTe/lbHOCTb 

CKBaxHHbi c yae/iMHeHMWM paA^ycoM r c1 npH 
npOMux paBHbix yc/ioenax onpeAe/iaercfl bm- 
pa^enweM 

10 

In — 

o,=o_t. 

15 

npMHMMaw R*=200 m. rc-0.145 m. no/iyMa- 
>otQi-0.08Q. 

TdKMM o6pa30M. AOCTuraeTCw yoe/iMMCHne 
npOM3BOAHTe/?bHOCTW 33 cmct pe3/iu33unn 
npeA^araeMoro TexHunecKoro peujenvifi. 

OopMy/ia M3o6peTeMnn 

KOMCTpyKUMfl 3a60P CKB3)KMHbl, BK/lK>MaK>- 

25 ma» 3KcnnyaTaunoHHyK> KO/iOMHy. cnymenr 
nyK) ao xpOB/i^: npoAyKi MBHOro o6beiaa. 
paciiJMpeHMWM ctbo/i cxaaxuHbi b MMTepaane 
3a/ieraMHJi npOAyxTMBHoro o6bexTa. ncp^opu- 

nn poeaHHyio xo/ioHny o6c3ahwx Tpy6. ycTaHOB* 
n c h h y k> npoTMB MHTepaana 3a/ieraHMfl 
npOAyXTMBHOTO 06bCKT3. oTAMaioinafl- 

c ji tcm. mtj. c ue/ibK) yMeHbUiennq TpyAoeM- 
koctm pa6oT wyBenuMeMUR npon3BOAnTe/ibHO- 
ctm cKBa^MHw. nep4>opnpoB3HMap KonoMna 
o6caAHbix Tpy6 Bbino/iHena wa MeTa/ina c na- 
M»TbK>. BOCCTaM3B/iMBaK)mei?i nepaoHDManb- 
Hyio <|>opMy Tiac/ie cnycxa b MHTepeaA 
Kpen/ieMM», npvmeM HapyxHwi^ A^aMeTp nep- 
4>opnpoBaMMOvi xonoHMW o6caAMbix 7py6 nep- 
40 BOH34a/ibHOM uvi/i^HApviHecKOM 4>opMw paseH 

AM3MCTpy CTBO/ia CKB3JKMMU. 3 BHyTpCHHWft 

A"3MeTp 6o/ibiue BnyTpeHHero AH3MeTpa skc- 
nnyaTauwoHMOM ko/iohhu. 
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(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 
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Fig. 1 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing arid 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 



1730429 
4 



The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A— A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B— B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 




[s/c- one of the r w ; 9 s should be r w ] 

Assuming Rb = 200 m, r w = 0.145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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